Abstract:
(1) Sampling effects. The simplest mechanism of the ISAR is that islands passively sample 79 individuals from a larger 'regional' pool of individuals of different species. Smaller islands will 80 sample fewer individuals in total than larger islands. And because the regional pool consists of 81 few common and many rare species (i.e., Preston 1960 , May 1975 , McGill et al. 2007 ), smaller 82 islands will have fewer species than larger islands. This will create a positive ISAR with more 83 rare species being present on larger islands, but only in proportion to their abundance in the total 84 pool (i.e., the relative proportions of species does not change from small to large islands).
85
(2) Area per se. This mechanism derives from theories that account for local and spatial allowing for multiple types of species to specialize on these habitats, whereas smaller 103 islands only have a few habitat types. Likewise, in freshwater lakes, which can be 104 thought of as aquatic islands in a terrestrial 'sea', larger lakes typically have more habitat 105 heterogeneity (e.g., depth zonation) than smaller lakes. 
2002, Leibold and Chase 2017). If dispersal limitation is more likely on larger islands,

110
we might expect greater within-island spatial coexistence via dispersal limitation, higher 111 compositional heterogeneity, and thus greater total species richness on larger than on 112 smaller islands.
113
Patterns of species compositional heterogeneity that emerge from these two distinct mechanisms 114 are difficult to distinguish without explicit information on the characteristics of habitat 115 heterogeneity itself (e.g., habitat maps, environmental data), and how species respond to that 116 heterogeneity. And thus, in the absence of information about environmental conditions, we 117 cannot disentangle these mechanisms.
118
While the above ecological mechanisms can independently determine the ISAR, it is also quite 119 possible that two or more of these mechanisms act in concert (e.g.., Chisholm et al. 2016 ). to generate the curve. From this curve, we can visualize the total number of species on the island 145 (STotal), which can be derived from a extrapolation techniques or from independent data (i.e., 146 checklists). We can also visualize two other parameters of interest for dissecting the ISAR: (i) 147 the numbers of species expected from a given N, γSn (where the vertical dashlined line at n 148 intersects the solid curve) (ii) the probability of interspecific encounter (PIE), which when bias-149 corrected, represents the slope at the base of the rarefaction curve, γ PIE (solid grey arrow 2) The numbers of species expected from a rarefaction to a common number of individuals 180 (Sn). Because this value is calculated from the individual-based rarefaction curve from 181 the larger group of samples from across the island (i.e., the γ-rarefaction curve), we refer 182 to this as the rarefied number of species expected from the γ-rarefaction curve, γ Sn. plots (or a defined subset of plots), which we call the α-rarefaction curve (dashed line in Figure   203 1). From the α-rarefaction curve, we can derive two more parameters, which are similar to those 204 described above but measured from within a given locality, rather than from across the entire 205 island.
206
4) The numbers of species expected from a rarefaction to a common number of individuals 207 from individual plots, which we refer to as α Sn.
208
5) The effective number of species from PIE as above, but calculated from the α-rarefaction 209 curve, which we refer to as α SPIE.
210
These metrics from the -rarefaction curve can be taken from every replicate sample so that 211 these parameters have a mean and variance.
212
Finally, we take the ratio of these parameters measured from the γ-and α-rarefaction curves to between the -parameters, which do not vary with island area, and the -parameters, which do 250 differ. This also leads to significant effects on both -parameters (indicated in blue). E.
251
Heterogeneity where only rare species are influenced. Depicted by a difference in Sn, but not 252 SPIE, from the -to -levels, also leading to a difference in (indicated in blue). can increase, remain unchanged or decrease, depending on the degree to which the heterogeneity 300 effect is overcome by the area per se effect (not shown).
301
Other confounding mechanisms-The scenarios that we described above represent a conceptual Table 1 .
351
Images are CC0 Creative Commons, with no attribution required. Here, like the lizards above, we find that Stotal, γ Sn and γ SPIE increase with island area (Figure 3d ),
380
and this pattern is reflected at the local scale (Figure 3e) . Thus, again, there is a clear signal for 381 an influence of area per se influencing both the number of species and their relative abundances.
382
Unlike the lizards, however, here we found no effect of glade size on β-diversity between sweep 
392
Plants were identified and enumerated in 15 x 15 m plots within each fragment.
We found that γ Sn increased with fragment area (Figure 3g ), but that there was no significant 
415
Going a step further, by deriving β-diversity measures to capture within-island aggregation, we 416 see that lizards on islands and plants in fragments appeared to show higher levels of within-
417
island aggregation on larger islands, at least among the rarer species (i.e., significant 418 results). This suggests that at least some amount of the ISAR in these two systems was 419 influenced by compositional heterogeneity. Without additional environmental data, however, we 420 cannot tell if that heterogeneity is due to dispersal limitation or environmental variation.
421
Grasshoppers in glades, however, do not appear to show any divergent β-diversity patterns than expected from sampling.
427
We used the selected case studies to demonstrate the utility of our framework to provide insight over previous approaches, which we overview next.
460
Several authors have advocated for comparing how the numbers of species in a fixed area
461
(similar to our Sn) varies with area of islands or habitat fragments in order to determine whether
462
ISAR patterns 'beyond sampling effects' emerged. For example, using this approach, Hill et al.
463
(1994) showed that area had a small influence on tree species richness when sample area was In an approach similar to our own to disentangle the role of sampling effects from ISAR studies, This work emerged from discussions among the co-authors in many contexts over many years,
538
and was also improved by discussions with many other colleagues, including S. Blowes, T. The code to run the analyses described here, as well as the data for the case studies, are freely 553 available on https://github.com/Leana-Gooriah/ISAR_analysis. 
